The quaking mouse: an epileptic mutant with alterations affecting the modulatory mechanisms of the NMDA receptor complex.
The binding of [3H]glutamate and of [3H]1-(1-(2-thienyl)cyclohexyl)piperidine [( 3H]TCP) has been examined in the genetically epileptic mutant mouse, quaking. The density of [3H]glutamate binding sites did not differ between the quaking mice and their controls of the same strain. In the absence of exogenous glutamate or glycine, the density of [3H]TCP binding sites was also similar in the two strains. In both the mutants and their controls, exogenously added glutamate, glycine and glutamate plus glycine dose-dependently increased the binding of [3H]TCP. In the 3 conditions, the modulation of [3H]TCP binding was significantly more efficient in the quaking mice than in the controls. Furthermore, in the presence of glutamate (10(-5) M), the increase of the affinity of the ligand for the ion channel binding site was higher in the mutants than in the controls. These results suggest that the modulatory mechanisms of the N-methyl-D-aspartate/ionophore receptor complex might be altered in these mutants. These alterations might be related to the previously observed anticonvulsant properties of NMDA receptor antagonists in the quaking mouse model of inherited epilepsy.